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(57) Abstract: The invention relates to an apparatus (2) on a vehicle for alerting a driver of a vehicle when the vehicle deviates from 
a predefined driving area in a lane, where the apparatus comprises an image display unit (6) and a control unit (5) connected to each 
other, where the apparatus provides a visual warning via the image display unit when the vehicle is outside the predefined driving 
k^, area and where the visual warning is displayed in the form of a solid or broken line on the side of the image display unit (6) that 
corresponds to the side of the vehicle where the deviation occurs. 
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TITLE : 

Apparatus and method for alerting a driver when a 
5 vehicle departs from a predefined driving area in a 
lane 

TECHNICAL FIELD: 

The present intervention relates to an apparatus and a 
10 method for alerting a driver when the vehicle is driven 
outside a predefined driving area, in order thereby to 
avoid the vehicle unintentionally departing from a 

15 BACKGROUND ART: 

Many modern vehicles are equipped with some form of 
information display, located either among the vehicle's 
instruments or in the vehicle's dashboard. A large 
quantity of information can be displayed, for example 

20 information about the operating condition of the 
vehicle, telephone numbers or navigation aids. It can 
sometimes be the case that the driver is distracted by 
the information on the display and as a result loses 
concentration on the road. There are, in addition, 

25 several other devices in the modern vehicle that 
distract the driver, for example telephone and audio 
equipment. This can lead to the vehicle coming close to 
or crossing over one of the road's lane lines, for 
example, the centre line or the line at the side of the 

30 road. 

Even if the vehicle's deviation is small, this can 
disturb the drivers of other vehicles in the 
surrounding area. In the event of large deviations 
35 and/or deviations of a longer duration, there is a 
great risk that there may be an accident with serious 
consequences if, for example, the driver has fallen 
asleep . 
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There are known systems that alert the driver when he 
or she approaches or crosses over a lane line. Some 
systems also indicate in which direction the deviation 
occurs . 

5 

The use of one or more lamps to alert the driver is 
already known. Thus the system can show warning lights 
from the side toward which the deviation occurs. If the 
deviation is large, several lamps can light or the 
10 intensity of the light can be increased. There are also 
systems where a lamp flashes and where the flashing 
frequency increases when the deviation increases. 

JP 111263 00 describes a method where the system alerts 
15 the driver via a loudspeaker. The system alerts the 
driver by means of an audible signal from the side 
toward which the deviation occurs. For example, a 
warning sound is emitted, from the right loudspeaker if 
the vehicle is too far toward the right. The intensity 

2 0 of sound increases as the deviation increases. In 

addition, an image of a vehicle is shown on a display, 
with the colour of the vehicle changing depending upon 
the size of the deviation. 

25 EP 1235052 and JP 2001341599 describe systems which 
alert the driver by means of vibrations in the driver's 
seat when the vehicle unintentionally changes lane. 

These methods can work in most cases, but they have 

3 0 certain disadvantages. 

One disadvantage is that lamps or audible signals must 
be modified to suit the surroundings. For example, a 
quiet audible warning system is not noticed if the 
35 driver is playing loud music or if the traffic noise is 
loud, while at the same time an audible warning signal 
must not be so loud that the driver is disturbed if it 
is quiet in the cab. The same applies for lamps which 
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must be easily visible even if the driver views them 
against the light, while at the same time the lamps 
must not disturb the driver, for example when he is 
driving at night . 

5 

When the warning signals are given by means of lamps, 
it is also necessary to have an extra installation with 
lamps and cabling which is unnecessarily expensive. 

10 Another disadvantage is that it is difficult to provide 
information about the size of the deviation, by means 
of lamps, audible signals or vibrations, that is easy 
to understand. As flashing frequency, light brightness, 
sound level, sound frequency, etc, are relative 

15 concepts, it is difficult for a driver to interpret the 
size of the deviation. In many cases, the driver only 
perceives that the deviation is small or large. 

Another disadvantage with certain known systems is that 
2 0 the warning signal is not simple and clear, for which 
reason there is a danger that the driver will miss the 
warning . 

DISCLOSURE OF INVENTION: 

2 5 The object of the invention is therefore to achieve an 

apparatus which gives a visual warning in a simple and 
clear way when the vehicle deviates from a predefined 
driving area in a lane and a method for alerting a 
driver in a simple and clear way when the vehicle 

3 0 deviates from a predefined driving area in a lane. 

The solution to this problem according to the invention 
is described in the characterizing part of claim 1 
concerning the apparatus and in the characterizing part 
3 5 of claim 14 concerning the method. The other claims 
contain advantageous embodiments and further 
developments of the arrangement and method according to 
the invention. 
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With an apparatus for alerting a driver of a vehicle 
when the vehicle deviates from a predefined driving 
area in a lane, which apparatus comprises an image 
5 display unit and a control unit that are connected to 
each other, the task of the invention is solved by the 
arrangement giving a visual warning via the image 
display unit when the vehicle is outside the predefined 
driving area, with the visual warning being displayed 
10 in the form of a solid or broken line on the side of 
the image display unit that corresponds to the side of 
the vehicle where the deviation occurs. 

The method according to the invention solves the task 
15 by comprising the steps of: 

detecting the limits of the lane, 

identifying the position of the vehicle in the 

lane , 

comparing the position of the vehicle with the 

2 0 driving area r 

when the vehicle is outside the predefined driving 
area, giving a visual warning, via an image 
display UXl 3— t , 111 the form of a solid or broken 
line on the side of the image display unit that 
25 corresponds to the side of the vehicle where the 

deviation occurs . 

By means of this first embodiment of the apparatus 
according to the invention for alerting a driver of a 

3 0 vehicle when the vehicle deviates from a predefined 

driving area in a lane, an apparatus is obtained that 
provides a driver with a visual warning when the 
vehicle is driven within a predefined distance from a 
lane line. The advantage of this apparatus is that a 
3 5 driver of the vehicle receives information in a simple 
and intuitive way to the effect that the vehicle is too 
close, for example, to the side of the road. 
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In an advantageous first further development of the 
apparatus according to the invention, the visual 
warning is moved sideways in proportion, to the size of 
the deviation. The advantage of this is that the driver 
5 also receives information about the size of the 
deviation. 

In an advantageous second further development of the 
apparatus according to the invention, the visual 
10 warning is moved lengthways in proportion to the speed 
of vehicle. The advantage of this is that it is easier 
for a driver to perceive the warning. 

In an advantageous third further development of the 
15 apparatus according to the invention, an acoustic 
signal and/or a vibration signal is also used to alert 
the driver. The advantage of this is that the warning 
can be made even clearer, for example when the 
deviation is large. 

20 

In an advantageous fourth further development of the 
apparatus according to the invention, the apparatus is 
deactivated when an intentional change of lane is 
carried out, for example when the vehicle's indicators 
25 are activated. The advantage of this is that the driver 
is not alerted unnecessarily. 

In an advantageous fifth further development of the 
apparatus according to the invention, the driving area 
3 0 of the apparatus is modified to suit the type of road 
on which the vehicle is being driven. The advantage of 
this is that the driver is not alerted unnecessarily, 
while, at the same time, the apparatus can alert the 
driver when this is required. 

35 

In an advantageous sixth further development of the 
apparatus according to the intention, the apparatus is 
activated and/ or the parameters of the apparatus are 
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.modified when there is a risk that the driver may lose 
concentration or when the driver has actually lost 
concentration. The object of this is to avoid alerting 
the driver unnecessarily. 

5 

In an advantageous seventh further development of the 
apparatus according to the invention, the apparatus is 
deactivated in the event of an external occurrence, 
when the vehicle is driven below a predefined speed 
10 and/or when the vehicle is within a predefined 
geographical area. The object of this is to avoid 
alerting the driver unnecessarily. 



In an advantageous eighth further development of the 
15 apparatus according to invention, the apparatus acts 
upon the vehicle's steering mechanism when the vehicle 
is driven on or near a lane line. The object of this is 
to prevent the vehicle crossing over a lane line when, 
for example, the driver has fallen asleep. 

20 

A method according to the invention for alerting a 
driver of a vehicle when the vehicle deviates from the 
predefined driving area in a lane comprises the steps 
of comparing the position of the vehicle with a 

25 predefined driving area and, when the vehicle is 
outside the predefined driving area, of giving a visual 
warning in the form of a solid or broken line on the 
side of the driver that corresponds to the vehicle's 
deviation. The advantage of this method is that a 

3 0 driver receives a simple and intuitive warning that the 
vehicle is too close to a line. 



In an advantageous first further development of the 
method according to the invention, the position of the 
35 warning mark is proportional to the vehicle's distance 
to the edge of the driving lane. The advantage of this 
is that the driver also receives information about the 
size of the deviation. 
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In an advantageous second further development of the 
method according to the invention, the warning mark is 
moved along the longitudinal axis of the vehicle in 
5 proportion to the vehicle's speed. The advantage of 
this is that the warning is clearer. 

In an advantageous third further development of the 
method according to the invention, the visual warning 
10 is deactivated in the event of a predefined external 
occurrence. The advantage of this is that it avoids 
alerting the driver unnecessarily. 

In an advantageous fourth further development of the 
15 method according to the invention, the method also 
alerts the driver by means of an audible signal and/or 
a vibration signal when the vehicle is outside the 
predefined driving area. The advantage of this is that 
a warning can be intensified when the deviation is 

2 0 large. 

In an advantageous fifth further development of the 
method according to the invention, the parameters of 
the apparatus are activated and/ or modified in the 
25 event of a predefined occurrence. The advantage of this 
is that it can be ensured that the warning is only 
given when it is actually needed. 

In an advantageous sixth further development of the 

3 0 method according to the invention, the driving area is 

modified to suit the type of road on which the vehicle 
is being driven. The advantage of this is that it 
avoids alerting the driver unnecessarily. 

35 BRIEF DESCRIPTION OF FIGURES 

The invention will be described in greater detail in 
the following, with reference to embodiments that are 
illustrated in the attached drawings, in which 
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Figure 1 shows an apparatus according to the invention 
mounted on a lorry, 

Figures 2a, 3a show a first embodiment of an apparatus 
5 according to the invention, and 

Figures 2b, 3b show a vehicle's position on the road in 
relation to the warning marks in Figures 2a and 3a. 

DESCRIPTION OF EMBODIMENTS 
10 The embodiments of the invention with further 
developments described in the following are only to be 
regarded as examples and are in no way to limit the 
protection provided by the patent claims . 

15 Figure 1 shows schematically an apparatus 2 according 
to the invention for alerting a driver in the event of 
a deviation from a predefined driving area in a lane. 
The apparatus 2 is mounted on a vehicle 1 in a known 
way. A camera 3 is mounted on the front part of the 

2 0 vehicle in such a way that its image area covers an 
area in front of the vehicle. The camera 3 is used to 
reproduce an image of the road in front of the vehicle. 
Alternatively, several cameras can be used, for example 
a camera can be mounted on each rear -view mirror . The 

2 5 signal is sent to a control unit 4 that analyses the 

image in a known way in order to identify the lane, for 
example in order to identify lane lines such as the 
centre line and the line at the side of the road. If 
there are no lane lines, the control unit 4 can also 

3 0 detect the side of the road by, for example, comparing 

the difference between the road surface and the area 
outside the road surface. Different types of camera and 
detection methods are considered to be known to experts 
in the field and are therefore not dealt with in 
3 5 greater detail. 

The control unit 4 can also detect the position of the 
vehicle in the lane. This can be carried out due to the 
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position of the camera and the vehicle's dimensions 
being known. In this way, the control unit can 
calculate the distance between the vehicle and the lane 
lines. The distance between the vehicle and the lane 
5 lines is to be understood as the distance between the 
outer sides of the vehicle and the lane lines. Another 
way of calculating the position of the vehicle in the 
lane is also to include the vehicle in the image. As 
the position of the camera is known, the control unit 
10 can calculate the position of the vehicle in the lane. 
These calculations are also carried out in a way known 
to experts in the field. 

The information about the distance from the vehicle to 
the two lane lines and information about the lane is 
sent to the apparatus 2 . The apparatus 2 comprises a 
control unit 5 and an image display -unit 6. The control 
unit 5 can either be integrated into a control unit 
already in the vehicle or it can, as in this example, 
be a separate unit. The control unit comprises 
components known to experts in the field, such as 
processor, memory, input circuits and output circuits. 
The image display unit 6 consists of a unit that can 
display graphical images, in this example a viewing 
screen. The viewing screen is also used here to display 
information relevant to the driver, such as speed, 
engine speed, air pressure, etc. The viewing screen 
thereby replaces the conventional instrument . 

30 The image display unit 6 is mounted in a suitable 
position in the driver's cab so that the information 
can be displayed in the driver's primary field of 
vision, that is the driver must be able to take notice 
of the information without needing to move his head or 

35 take his eyes from the road. In addition to being a 
viewing screen, the image display unit 6 can also be, 
for example, a head- up display that projects an image 
onto the windscreen or a laser that draws an image in a 



15 



20 



25 
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suitable place, for example on the dashboard. The 
control unit 5 is mounted in a suitable place on the 
vehicle, preferably somewhere in the driver's cab. The 
camera 3, the control unit 4, the control unit 5 and 
5 the image display unit 6 are connected to each other by 
means of suitable cabling. 

The control unit 5 receives information from the 
control unit 4 about the distance from the vehicle to 

10 the lane lines and information about the lane. A 
predefined driving area is stored in the control unit 
5. A driving area is defined as an area within which 
the vehicle should normally be driven, that is when the 
vehicle is inside the driving area, the driver is not 

15 to be alerted. The driving area can be defined as an 
area that lies between the lane lines and that starts a 
predefined distance from the respective lane lines. If 
the vehicle goes outside the driving area, that is 
closer to the lane line than the predefined distance, 

20 the apparatus is to start to alert the driver. A 
driving area for a typical lorry can, for example, be 
an area that starts 3 0 centimetres inside the 
respective lane line. The driving area can also be 
defined, asymmetrically, for example, the driving area 

25 can start 3 0 centimetres inside the centre line and 40 
centimetres inside the line at the side of the road. 

When the vehicle goes outside the driving area, that is 
when the distance to a lane line is less than the 

30 predefined distance, the apparatus starts to alert the 
driver. The driver is alerted by means of a warning 
mark 7 according to Figures 2a and 3a. The warning mark 
7 is displayed in the driver's field of vision. In this 
example, the warning mark 7 is displayed on the viewing 

35 screen 6 by being overlaid on the existing image. 

In this example, the warning mark 7 is a broken line of 
a certain width with each segment having a certain 
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length, as shown in Figures 2a and 3a. The broken line 
is intended to be reminiscent of a broken line at the 
side of the road. It is also possible to use a solid 
line as a warning mark. The warning mark 7 starts to be 
5 displayed at the edge of the side of the viewing screen 
6 that corresponds to the side of the vehicle where the 
deviation occurs. In Figures 2a and 3a, examples are 
shown of a deviation where the vehicle is too close to 
the line 8 at the side of the road, that is the right 
10 lane line for traffic driving on the right. The warning 
mark 7 starts to be shown at the right-hand edge of the 
viewing screen 6, see Figure 2a, when the vehicle is 
driven outside the driving area 10, see Figure 2b. 

15 When the deviation increases, that is when the vehicle 
approaches the line 8 at the side of the road, the 
warning mark 7 moves toward the centre of the viewing 
screen 6. In Figure 3a, an example is shown of a 
warning mark 7 that alerts the driver that the vehicle 

2 0 is being driven on the line 8 at the side of the road, 

as shown in Figure 3b. When the vehicle crosses the 
line 8 at the side of the road, the warning mark moves 
even further in toward the centre of the screen. When 
the vehicle crosses the line 8 at the side of the road, 
25 this can, in addition, be shown clearly by, for 
example, the warning mark 7 changing colour and/ or 
shape. The distance from the warning mark to the edge 
of the viewing screen is advantageously proportional to 
the distance that the vehicle is outside the driving 

3 0 area. In this way, the driver is alerted when he or she 

drives too close to the line at the side of the road 
and the driver also receives information about the 
distance to the line at the side of the road. This can 
be advantageous when, for some reason, the driver needs 
3 5 to drive close to the side of the road. 

In order to visualize the warning mark more clearly, in 
a further development the warning mark 7 can also move 
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vertically on the viewing screen 6, that is from the 
upper edge of the viewing screen to the lower edge of 
the viewing screen. When the warning mark 7 consists of 
a broken line, the warning mark will resemble a broken 
5 lane line that is moving past on the viewing screen. 
The speed of the movement of the warning mark 
vertically is advantageously proportional to the speed 
of the vehicle, so that the driver receives an 
impression of a broken lane line being shown correctly 
10 on the viewing screen. 

In a second further development, an audible signal is 
also used to reinforce the warning. The audible signal 
can either start to sound at the same time or after the 

15 warning mark has begun to be displayed. The audible 
signal is advanta.geously heard from the same side of 
the sound system as the side that the warning ma^rk is 
shown on the viewing screen. In this example, the 
audible signal is heard from the right side. The 

2 0 strength of the audible signal starts low and increases 
as the deviation increases. In this example, the 
audible signal is a pulsating tone with a pulse 
frequency that can conform to the movement of the 
warning mark vertically, that is the frequency of the 

25 pulses is proportional to the vehicle's speed. In this 
way, the driver also receives an audible feedback that 
is reminiscent of the sound that can arise when a 
vehicle is being driven on a line at the side of the 
road. When the vehicle crosses the line at the side of 

30 the road, this can be indicated, for example by the 
frequency of the audible signal being changed to a 
higher frequency. 

In a third further development, a vibration function is 
35 also used to reinforce the warning. The vibration 
advantageously does not start until after the warning 
mark has started to be displayed, that is when the 
distance to a lane line is less than the predefined 
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distance. The vibration can advantageously be 
incorporated into the driver's seat and come from the 
same side of the seat as the side that the warning mark 
is shown on the viewing screen. In this example, the 
5 right side of the seat vibrates. The intensity of the 
vibration can be proportional to the size of the 
deviation. The vibration can also pulsate with a pulse 
frequency that conforms to the movement of the warning 
mark vertically, that is the frequency of the pulses is 

10 proportional to the speed of the vehicle. It is also 
possible to have the vibration integrated into the 
steering wheel instead of into the driver's seat. In 
this way, the driver also receives a tactile feedback 
that is reminiscent of the vibrations that can arise 

15 when a vehicle is driven on a line at the side of the 
road. 

As the apparatus is intended to alert a driver when a 
vehicle is about to cross a lane line unintentionally, 

20 for example when the driver has lost concentration on 
the road or has fallen asleep, it is advantageous if 
the apparatus can be disconnected when the driver makes 
a deliberate lane change. In a fourth further 
development, the apparatus is therefore disconnected 

25 when an intentional lane change is carried out. The 
simplest indication that a lane change is intentional 
is when the driver uses the vehicle's direction 
indicators. In this example, the apparatus is therefore 
deactivated when the vehicle's direction indicator is 

30 activated. There are also other ways of determining 
whether a lane change is intentional. For example, the 
driver's eye and movements can be analysed using a 
vision system. If, for example, the driver looks 
frequently in one rear-view mirror, this is a sign that 

35 he is planning to change lane in this direction. 

In a fifth further development, the apparatus is 
activated and/ or the parameters of the apparatus are 
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modified when there is a risk that the driver has lost 
concentration or is tired. This can be carried out by 
activating the apparatus a certain period of time after 
the last break for a rest, for example two hours after 
5 the vehicle has been started up. The activation of the 
apparatus can also be carried out at certain times of 
the day, for example between midnight and 5 in the 
morning, when a driver runs the greatest risk of 
falling asleep. Another possibility is to activate the 

10 apparatus at the end of the driver's shift, for example 
during the last two hours of the shift. This is 
particularly advantageous for long-distance buses, 
where the drivers' shifts are allowed to be longer 
than, for example, those of a lorry driver. The 

15 apparatus can also be activated when the driver answers 
the telephone, something that has been found to affect 
a driver's concentration. When the apparatus is 
activated all the time, the parameters of the apparatus 
can be modified so that the driver is alerted earlier 

2 0 and/or the warning is more distinct when the driver has 

lost concentration or is tired. For example, the 
driving area can be reduced in size, that is the 
permitted distance to a lane line can be increased., or 
the strength of an audible signal can be increased in 
25 the abovementioned cases. 

In a sixth further development, the apparatus is 
activated and/ or the parameters of the apparatus are 
modified when the driver shows signs of being tired or 

3 0 of having lost concentration. In this example, the 

apparatus is connected to a vision system that analyses 
whether the driver shows signs of being tired. For 
example, the driver's rate of blinking and his eye 
movements provide information about whether the driver 
3 5 is getting tired or is losing concentration. If the 
driver shows signs of being tired, the apparatus is 
modified to take this into account. For example, the 
driving area can be reduced in size, that is the 
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permitted distance to a lane line can be increased, 
when the driver shows signs of being tired. It is also 
possible to intensify a warning signal, for example to 
increase the strength of an audible signal when 
5 symptoms of tiredness are shown. Another possibility is 
not to activate the apparatus until the driver has 
shown signs of tiredness . 

In a seventh further development, the apparatus is 

10 connected to a function that acts upon the vehicle's 
steering. This function can either steer the vehicle 
actively and/or make the steering stiffer, that is 
resist movements of the steering wheel . When the 
apparatus has detected that the vehicle is about to 

15 cross a lane line, a function can start to steer the 
vehicle back. This function advantageously applies a 
small force to the steering, so that the driver can 
continue without a problem when the lane change is 
intentional. However, if the driver ha.s fallen asleep, 

20 the vehicle will not cross the lane line but will keep 
within the lane line. The accelerator and brake can 
also be connected to this function, so the vehicle can 
also be slowed down in a controlled way. This function 
is advantageously deactivated when the 1 ane change is 

25 intentional, for example when the direction indicator 
is activated. 

In an eighth further development, the apparatus is 
connected to a GPS receiver and a map database, for 

3 0 example in a navigation system. By means of this, the 
apparatus can receive information about the direction 
in which the vehicle is driving and the type of road 
upon which the vehicle is driving. This information can 
be used to modify the driving area and/ or the warning 

35 signals. For example, when the vehicle is being driven 
in the right-hand lane on a motorway with two lanes, 
the apparatus can redefine the driving area so that the 
driving area is within the line at the right-hand side 
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of the road and the line at the left-hand side of the 
road. In this way, the driver can change lane without 
being alerted when the centre line is crossed, provided 
the vehicle is driven within the driving area, that is 
5 within the two outer lines at the sides of the road. 
The object of this is not to disturb the driver by 
alerting the driver unnecessarily. 

In a ninth further development, the apparatus can 
10 display warning marks on both sides of the viewing 
screen simultaneously. This can be advantageous, for 
example when the vehicle is being driven in an 
unusually narrow lane, such as near roadworks. In this 
way, the driver receives assistance in keeping within 
15 the lane lines on both sides of the road. 

As different drivers have different needs and 
requirements, depending among other things upon the 
type of driving and in which country the vehicle is 

2 0 being driven, it is advantageous if the driver can 

himself set the conditions for the alerting apparatus 
that best suit a specific driving situation, via the 
vehicle's menu system. For example, when the vehicle is 
used, for distribution within a built-up area, the 
25 driver can switch off the audible signals in order not 
to be disturbed by constant warning sounds. 

It is also possible to deactivate the alerting 
apparatus completely in certain situations. This 

3 0 deactivation can, for example, be linked to the 

vehicle's speed or to a geographical area. This means, 
for example, that the driver is not alerted while the 
vehicle is being driven below a certain speed, for 
example 50 km/h. When the deactivation of the apparatus 
35 is linked to a geographical area, the driver is not 
alerted within this area. A vehicle can, for example, 
pick up goods and then distribute goods within a built- 
up area, for example in a city. The risk of falling 
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asleep while making deliveries is considerably less 
than during long-distance driving. 

The deactivation of the apparatus can also be linked to 
5 various driving situations. Thus, for example, the 
apparatus can be activated when the vehicle is being 
driven with a trailer, but deactivated when the trailer 
is disconnected. This is advantageous when the vehicle 
is used for long-distance transportation with a trailer 
10 and then for distribution without the trailer. 

In a preferred embodiment of the method according to 
the invention for alerting a driver of a vehicle when 
the vehicle deviates from a predefined driving area in 

15 a lane, the method comprises the steps of detecting the 
limits of the lane, of identifying the position of the 
vehicle in the lane, of comparing the position of the 
vehicle with the driving area and, when the vehicle is 
outside the predefined driving area, of giving a visual 

2 0 warning on a viewing screen by means of a warning mark 
on the side of the viewing screen that corresponds to 
the vehicle's deviation. The warning mark is in the 
form of a broken line that is moved sideways in 
proportion to the size of the deviation. In addition, 

25 the warning mark is moved along the vehicle's 
longitudinal axis in proportion to the vehicle's speed. 
In this way, the image of the warning mark on the 
viewing screen will resemble lines that are going past. 
This warning mark is easy to perceive and gives the 

30 driver a good idea of how close the vehicle is to a 
line . 

When the deviation is large, that is when the vehicle 
is extremely close to or on the line, an audible signal 
35 and/or a vibration signal can also be used to reinforce 
the warning and make it clearer. 
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In a first embodiment of the method according to the 
invention, the step is included of deactivating the 
warning when an intentional lane change is carried out. 
This can, for example, be carried out by the apparatus 
5 being deactivated when the vehicle's indicators are 
active . 

The object of the method according to the invention is 
to alert the driver in the event of an unintentional 
10 lane change, for example, when the driver has lost 
concentration or has fallen asleep. The apparatus can 

alia 

therefore be deactivated when there is little risk of 
an unintentional lane change. For example, the 
apparatus can be deactivated when the vehicle's speed 

15 is less than a predefined speed and/or when the vehicle 
is within a predefined geographical area. It can also 
be advantageous not to activate the apparatus until 
there is an increased risk of an unintentional lane 
change. It can also be advantageous to modify the 

20 parameters of the apparatus so that the driver is 
alerted earlier and/or the warning is intensified when 
there is an increased risk of an unintentional lane 
change . 

25 The invention is not be regarded as being limited to 
the embodiments described above, a number of further 
variants and modifications being possible within the 
framework of the following patent claims. For example, 
the apparatus can also be used to alert the driver that 

3 0 vehicles or other road users are within a certain 
distance of the vehicle. 
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CLAIMS 

1 . An apparatus for a vehicle for alerting a driver 
of the vehicle when the vehicle deviates from a 
5 predefined driving area in a lane, comprising an image 
display unit (6) and a control unit (5) connected to 
each other, characterized in that the apparatus 
provides a visual warning (7) via the image display 
unit (6) when the vehicle is outside the predefined 
10 driving area (10), with the visual warning (7) being 
displayed in the form of a solid or broken line at the 
side of the image display unit (6) that corresponds to 
the side of the vehicle where the deviation occurs. 

15 2. The apparatus as claimed in claim 1, characterized 
in that the visual warning (7) is in proportion to the 
size of the deviation . 

3 . The apparatus as claimed in claim 1 or 2 , 
20 characterized in that the visual warning (7) is moved 

sideways in proportion to the size of the deviation. 

4 . The apparatus as claimed in any one of claims 1 
to 3, characterized in that the visual warning (7) is 

25 moved longitudinally in proportion to the speed of the 
vehicle . 

5 . The apparatus as claimed in any one of claims 1 to 

4, characterized in that an acoustic signal and/or a 
30 vibration signal alerts the driver when the vehicle is 

outside the predefined driving area (10) . 

6 . The apparatus as claimed in any one of claims 1 to 

5, characterized in that the apparatus is deactivated 
35 when an intentional lane change is carried out. 
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7 . The apparatus as claimed in any one of claims 1 to 

6, characterized in that the apparatus is deactivated 
when the vehicle's direction indicator is activated. 

5 8 . The apparatus as claimed in any one of claims 1 to 

7, characterized in that the driving area (10) of the 
apparatus is modified to suit the type of road upon 
which the vehicle is being driven. 

10 9. The apparatus as claimed in claim 8, characterized 
in that the apparatus is connected to a GPS receiver 
and a map database so that the driving area (10) can be 
modified to suit the type of road upon which the 
vehicle is being driven. 

15 

10. The apparatus as claimed in any one of claims 1 to 

9, characterized in that the apparatus is activated 
and/ or the parameters of the apparatus are modified 
when there is risk tha.t the driver may lose 

20 concentration or when the driver has actually lost 
concentration . 

11. The apparatus as claimed in any one of claims 1 to 

10, characterized in that the apparatus is deactivated 
25 in the event of an e^ct ernai o c cur r enc e , when the 

vehicle is being driven below a predefined speed and/ or 
when the vehicle is within a predefined geographical 
area. 

30 12. The apparatus as claimed in any one of claims 1 to 

11, characterized in that the apparatus acts upon the 
vehicle's steering mechanism when the vehicle is driven 
on or close to a lane line. 

35 13. A vehicle comprising an apparatus as claimed in 
any one of claims 1 to 12 . 
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14. A method for alerting a driver of a vehicle when 
the vehicle deviates from a predefined driving area in 
a driving lane, comprising the steps: 

of detecting the limits of the driving lane, 
5 of identifying the position of vehicle in the 

driving lane 

of comparing the position of the vehicle with the 
driving area, 

of giving a visual warning when the vehicle is 
10 outside the predefined driving area, via an image 

display unit, by means of a warning mark in the 
form of a solid or broken line on the side of the 
image display unit that corresponds to the side of 
the vehicle where the deviation occurs . 

15 

15. The method as claimed in claim 14, in which the 
position of the warning mark is proportional to 
the distance of the vehicle from the edge of the 
driving lane. 

20 

16. The method as claimed in claim 14 or 15, in which 
the warning mark is moved along the longitudinal 
axis of the vehicle in proportion to the vehicle's 
speed. 

25 

17. The method as claimed in any one of claims 14 to 
16, where the visual warning is deactivated when 
the vehicle's indicators are active. 



30 18. The method as claimed in any one of claims 14 to 

17, where the visual warning is deactivated when 
the vehicle's speed is less than a predefined 
speed and/or the vehicle is within a predefined 
geographical area. 

35 

19. The method as claimed in any one of claims 14 to 

18, where an audible signal and/or a vibration 
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signal alerts the driver when the vehicle is 
outside the predefined driving area. 



20. The method as claimed in any one of claims 14 to 
5 19 , where the apparatus is activated and/or the 

parameters of the apparatus are modified in the 
event of a predefined occurrence. 



21. The method as claimed in any one of claims 14 to 
10 20, where the driving area of the apparatus is 

modified to suit the type of road on which the 
vehicle is being driven. 



22. A computer program comprising program code for 
15 carrying out all the steps in any one of claims 14 

to 21 when said program is executed by a computer. 



23. A computer program product comprising program 
code, stored on a medium that can be read, by 
2 0 computer, for carrying out the method in any one 

of claims 14 to 21 when said program is executed 
by a computer. 



WO 2004/088611 



PCT/SE2004/000365 



1/3 




WO 2004/088611 



PCT/SE2004/000365 




WO 2004/088611 



PCT/SE2004/000365 





INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/SE 2004/000365 



A. CLASSIFICATION OF SUBJECT MATTER 



IPC7: G08G 1/133, B60Q 9/00 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC7: B60K, G08B, G08G, B60Q 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 

SE,DK,FI,N0 classes as above 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



EPO-INTERNAL, WPI DATA, PAJ 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category' 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



US 20020011925 Al (HAHN), 31 January 2002 
(31.01.2002) 



1-23 



EP 1017036 Al (JAPAN AS REPRESENTED BY DIRECTOR 
GENERAL OF AGENCY OF INDUSTRIAL SCIENCE AND 
TECHNOLOGY), 5 July 2000 (05.07.2000) 



3. ™"i^3 



| | Further documents are listed in the continuation of Box C. | ){| See patent family annex. 



"Pit* 

"If 



Special categories of cited documents: 

document defining the general state of the art which is not considered 
to he of particular relevance 

earlier application or patent but published on or after the international 
filing date 

document which may throw doubts on priority claim(s) or which is 
cited to establish the publication date of another citation or other 
special reason (as specified) 

document referring to an oral disclosure, use, exhibition or other 
means 

document published prior to the international filing date but later than 
the priority date claimed 



later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

"X" document of particular relevance: the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

document of particular relevance: the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 



document member of the same patent family 



Date of the actual completion of the international search 

10 May 2004 



Date of mailing of the international search report 

1 6 -06- 2004 



Name and mailing address of the ISA/ 

Swedish Patent Office 

Box 5055, S-102 42 STOCKHOLM 

Facsimile No. +46 8 666 02 86 



Authorized officer 

Mimmi Westman/EK 

Telephone No. + 46 8 782 25 00 



Form PCT/IS A/210 (second sheet) (January 2004) 



INTERNATIONAL SEARCH REPORT 

Information on patent family members 



31/03/2004 



International application No, 

PCT/SE 2004/000365 



US 


20020011925 


Al 


31/01/2002 


NONE 








EP 


1017036 


Al 


05/07/2000 


DE 


69903246 


D,T 


03/07/2003 










JP 


1270755 


A 


30/10/1989 










JP 


2020790 


U 


13/02/1990 










US 


6614469 


B 


02/09/2003 










JP 


3015875 


B 


06/03/2000 










JP 


11328594 


A 


30/11/1999 










WO 


9960545 


A 


25/11/1999 



Form PCT /ISA/210 (patent family annex) (January 2004) 



